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DECLARATION OF SHAI MERETSKI UNDER 37 CFR 1.132 

I received my Ph.D. from the Technion Israel Institute of Technology 
and I am presently employed as CTO of Pluristem Life Systems Inc. 

My research focuses on hemotopoietic stem cell expansion. Since the 
beginning of my career, I have presented my achievements at many 
international scientific conferences. 

I am a co-inventor of the subject matter claimed in the 
above-referenced U.S. patent application. 

I have read the Official actions issued with respect to the above- 
identified application. 

In this Official action, the Examiner has rejected claims 1-20 and 51-70 
under U.S.C. § 103 as being unpatentable over Naughton et al. in view of 
Sussman et al. and Stephanopoulos et al. 



2 



The "Results" Appendix enclosed herewith, which presents recent 
results obtained in our lab, illustrates that expansion of undifferentiated 
hematopoietic stem cells and progenitor cells requires high density stromal 
culture which is achieved in the presence of medium flow and not in the static 
cultutring conditions described in the referenced prior-art. 

These results conclusively demonstrate the advantages of the present 
invention over prior art culturing methods, thereby providing evidence that the 
rejections of claims 1-20 and 51-70 under U.S.C § 103are unfounded. 

The "HSC" Appendix enclosed herewith demonstrates, the special 
features of stem cells in general and HSCs in particular and describes the 
broad spectrum of their therapeutic applications. It further describes the major 
challenge of stem cell therapy, essentially the production of clinically relevant 
amounts of stem cells. 

I hereby declare that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United states 
Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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Press Release 



Source; AJ. Software, Inc. 



A-l. Software Acquires Patented Stem Cell Expansion 
Technology That Could Brighten Future of Bone 
Marrow Transplants in Adults 

Monday May 5, 4:OS pm CT 

VAMCOUVHR^ British Columbia, May 5 /PRNewswire-FirstCaii/ — A_l. Software, Inc. (OTC 
Bulletin Board: ASOW - News ), announced today that it has reached an agreement with the 
Weifeman Institute of Science and Technion - Israel Institute of Technology to acquire the 
exclusive rights of stem cell expansion technology. " 



ADVERTISEMENT 
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Medical experts say the patented 
technology currently in its developmental 
stages could be pivotal in enabling cord 
brood transplants in adults. 

Researchers at Israel's top research 
institutions have developed a unique 
advanced technology in its earfy stages 
that expands stem ceils from umbilical 
cord blood without differentiation, 
possibly allowing better results in cord 
blood transplants in adults. 

As part of the agreement, AJ. will have 
the licensing rights to a stromal cell 
bioreactor-a unique process and protein 
that assists in restoring the bone marrow 
in adults suffering from leukemia, 
lymphomas, autoimmune disease and 



other blood-related disorders. 



A-L is acquiring the rights to the stem cell expansion technology for cash and future royalties. 
The company plans to provide cell expansion services to cord blood banks and transplant 
centers throughout the United States and Europe as well as selectively licensing the technology 
to industry partners. 

"Cord blood transplants increasingly have become a viable option for patients whose bone 
marrow cells have been ravaged by disease and who lack matched donors for a bone marrow 
transplant," said Dr. Shai Meretzki, the main inventor at the Technion who developed the stern 
cell expansion process- "Stem cells found in cord blood have high tolerance levels: This adds to 
the fact that cord blood is readily available and easily attained. Cord blood stem cells facilitate an 
optimal transplant solution.* 

* 

Currently success tn cord blood transplants has been limited to babies and young children 
because of the small number of stem cells collected from umbilical cord blood. 

The patented technology acquired by AJ- could expand stem cells in cord Wood that would be 
ample enough to treat adults who need bone marrow transplants/ Meretzki said. 

Since 1989, cord blood has been used to restore the bone marrow of leukemia patients and 
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cancer patients whose natural bone marrow was destroyed by radiation and ^emo^erapy 
Sa^ents. Restoring bone marrow using cord blood transplant has been performed more than 
3.000 limes worldwide. 

Safe Harbor Statement 

Statements in this document that are not purely historical are forward- looking statements 
SSTng Svy statements regarding beliefs, plans, expectations or l ^ n ^^9^ng ^e future, 
forward-looking statements in this release include statements regarding: the Ckjrporanon 
SSetopir g stem cell technology into a useful produrf for bone marrow transplants and prov,d.ng 
^n^^n^ion services to cord blood banks and transplant centers m the United States and 
SSTSSSS^iShS^ outcomes and the Corporation's actual results could 
d^er materia^frSTmose in such forward-looking statements. Factors *f^^^^^' 
resuftTto Tdiffe?materiaH y include risks and uncertainties such a» fee .nabUity to complete .te 
oblSons under the agreement inability to finance the planned development of the technology 
£X^STtod££l difficulties in developing the stem cell technok^ ^^ou, d ar^ng 
SmVSSngs, delay product release and impede the planned deve opment * 
Fuller, there maV be failure of a sufficient market to develop for the planned products and 
processes of the Corporation. 

Contact Angel Slreeter 561/750-9800 ext. 21 , ^<Ttr^prerr^tran^ediaqroup.^om 



Source: A.L Software, Inc. 
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Challenges For Hematopoietic Stem Cell Research And Therapy 

Every mature organism starts its life as one cell that is the product of maternal 
oocyte fertilized by a paternal sperm. This cell does not belong to any specific lineage 
but upon successive divisions and differentiation events can, eventually, give rise to all 
types of mature cells. The fertilized oocyte could, therefore, be considered as the 
ultimate stem cell. Differentiated cells are specialized cell types that could perform very 
complicated tasks, i.e. produce a specific hormone or conduct nerve pulses. These cells, 
however, cannot multiply. A direct line connects these extreme ends and every cell on 
the line is featured by a blend of differentiation and multiplication capabilities. Moving 
along the line from the ultimate stem cell to the ultimate differentiated cell, a candidate 
cell is acquiring more specific competence on the expense of its multiplication 
capabilities. 

As long as a certain cell is capable of infinite self-renewal while its progenitors 
give rise to specialized cells, it is categorized as a stem cell. However, a clear distinction 
exists among these cells; some of them are sources for many cell types, others are much 
less competent. Hence, a descriptive label is usually appended to the basic term - "stem 
cell". In a descending order of capabilities, these include totipotent, pluripotent, 
multipotent, tri-potent etc. Clear differences among neighboring terms are not available 
and borders are vague. It is generally accepted, however, that totipotent stem cells could 
give rise to any cell type and pluripotent stem cells are a source of cells constructing an 
organ. Lower capacity cells like multipotent stem cells and duo-potent stem cells are 
able to generate fewer cell types. Likewise, a hematopoietic stem cell that can generate 
only granulocytes and macrophages are identified as GM -CFU. Cells with this type of 
restricted competence are also referred to as progenitor cells. 

Hemopoietic stem cells (HSC) are exclusively required for hemopoietic 
reconstitution following transplantation and serve as a primary target for gene therapy. 
In spite of the key role of stem cells in maintaining the hemopoietic system, their 
extremely low frequency in hemopoietic tissue, as well as the limited ability to maintain 
or expand undifferentiated stem cells under ex-vivo conditions for prolonged periods of 



time, not only remains a major drawback to essential clinical applications of these cells, 
but also reflects the current unavailability of, and the need for, novel stem cell regulators. 

Assuming such barriers can be overcome, the potential therapeutic applications 
for cellular therapies are extensive and include cancer; genetic disorders (such as 
hemophilia, thalassemia, and chronic granulomatous disease); neurological disorders 
(such as Parkinson's and Huntington's disease); tissue repair of damaged organs (such as 
cardiac, pancreatic, hepatic, and nervous), and autoimmune disease. 

Regardless of the origin of potential cell lines, standardized procedures that are 
commercially viable and Food and Drug Administration approvable for expansion, 
differentiation, and selection are yet to be achieved. Numerous approaches aimed at 
inducing prolonged maintenance/expansion of human HSC are currently being 
developed. These include expansion of cord blood hematopoietic stem cells (HSCs) by 
carefully controlling growth conditions and the use of telomerase, which appears to be 
able to promote expansion of dividing cells without transforming them. Other 
approaches for ex-vivo expansion of HSCs are described in length in the Background 
section of the instant application. Nevertheless, variable results have been obtained with 
the above-described approaches, and cellular therapies currently under clinical evaluation have 
all been derived from heterogeneous populations of cells. 

Thus, the major challenges of cell therapy and regenerative medicine are 
associated with the scale-up and production of clinical amounts of homogeneous well- 
characterized stem cells. 
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APPENDIX 

The instant application suggests that growing high-density 3-D stromal culture 
requires a continuous flow of growth media through 3-D carriers settled within the 
plug-flow bioreactor. The rationale being that a flow system allows the passage of 
oxygen and nutrients to the cells and removal of waste materials from the cells 
through an active transfer rather than by diffusion. 

The present invention anticipates that stromal 3-D cultures grown in a static 
system, similarly to the system described by Naughton and co-workers cannot reach a 
sufficient density to support the survival and expansion of hematopoietic stem cells 
and progenitor cells, which is the essence of the present invention. 

The results presented hereinbelow demonstrate the superior ability of the 3-D 
stromal cultures, which are grown in the presence of continuous medium flow to 
support growth of hemoatopoietic stem cells (HSCs) and progenitor cells as compared 
to the static conditions described by Naughton and co-workers. 

Experimental Procedures (see also pases 28-32 of the instant application) 
Bioreactor - The bioreactor system is depicted in Figure 1. It contains four 
parallel plug flow bioreactor units [5]. Each bioreactor unit contains 1 gram of 
porrosive carriers (4mm in diameter) made of a non-woven fabric matrix of polyester. 
These carriers enable the propagation of large cell numbers in a relatively small 
volume. The structure and packing of the carrier have a major impact on oxygen and 
nutrient transfer, as well as on local concentrations and released stromal cell products 
(e.g., ECM proteins, cytokines). The bioreactor was maintained in an incubator of 37 
°C. The flow in each bioreactor was monitored [6] and regulated by a valve [6a]. 
Each bioreactor contains a sampling and injection point [4], allowing the sequential 
seeding of stromal and haemopoietic cells. Culture medium was supplied at pH 7.0 
[11] from a reservoir [1], The reservoir was supplied by a filtered [3] gas mixture 
containing air/C02/C>2 [2] at differing proportions in order to maintain sufficient 

dissolved oxygen at exit from the column, depending on cell density in the bioreactor. 
The O2 proportion was suited to the level of dissolved O2 at the bioreactor exit, as 

was determined by a monitor [12]. The gas mixture was supplied to the reservoir via 
silicone tubes. The culture medium was passed through a separating container [7], 
which enabled collection of circulating, nonadherent cells. Circulation of the medium 
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was obtained by means of a peristaltic pump [9] operating at a rate of 0.1-3 
ml/minute. The bioreactor units were equipped with an additional sampling point 
[10] and two containers [8, 11] for continuous medium exchange at a rate of 10-50 
ml/day. The use of four parallel bioreactor units enables periodic dismantling for 
purposes such as cell removal, scanning electron microscopy, histology, 
immunohistochemistry, RNA extraction, etc. 

The glassware was designed and manufactured at the Technion (Israel) and 
connected by silicone tubing (Degania, Israel). The carriers were rotated overnight in 
phosphate buffered saline (PBS; Beit Ha f Emek Industries, Israel) without Ca +2 and 
Mg +2 , followed by removal of the PBS and released debris. Each column was loaded 
with 10ml packed carrier. The bioreactor was filled with PBS-Ca-Mg, all outlets 
were sealed and the system was autoclaved (120 °C, 30 minutes). The PBS was 
removed via container [8] and the bioreactor was circulated in a 37°C incubator with 
300 ml Dulbecco's high-glucose medium (DMEM; GIBCO BRL) containing 10% eat- 
inactivated fetal calf serum (FCS; Beit Ha f Emek Industries, Israel) and a Pen-Strep- 
Nystatin mixture (100 U/ml:100 ^g/ml:1.25 ^in/ml; Beit Ha'Emek), for a period of 48 
hours. Circulating medium was replaced with fresh in long-term culture (LTC) 
medium, consisting of DMEM supplemented with 12.5 % FCS, 12.5 % horse serum 
(Beit Ha'Emek), 10" 4 M P-mercaptoethanol (Merck) and 10" 6 mol/L hydrocortwasone 
sodium succinate (Sigma). 

Static culturing -Stromal cells were sterilely taken from 3D stromal cell 
cultures grown in the above described bioreactor system and incubated in non 
adhering 24 well plates (Nunc Cat. # 144530) at 37 °C (5% C02). Cultures were 
maintained in LTC medium and 50 % of the medium was replaced weekly. 

CD34+ stroma cells static 3-D cocultures were prepared as follows: CD34 + 
cells were seeded in LTC media (1ml LTC media/1 carrier) on the 3-D Static stromal 
cultures prepared as described above. Cocultures were maintained in 1ml LTC 
medium/carrier without cytokines at 37 °C. 50 % of the medium was replaced 
weekly. 

At various time points, nonadherent cells were collected from the static cells 
cultures. Adherent cells (i.e., carrier adhered) were collected via sequential 
trypsinization and exposure to EDTA-based dissociation buffer (GIBCO BRL), 
followed by gentle pipetting of the cells. To avoid presence of stromal cells in the 
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resulting suspension, the cells were re-suspended in HBSS + 10 % FCS and subjected 
to a 60 minute adhesion procedure in plastic tissue culture dishes (Corning), at 37 °C. 
Circulating and carrier-isolated haemopoietic cells were washed, counted and assayed 
separately for CD34 + /387CXCR4 + by flow cytometry. 

Stromal cell isolation and growth- Primary human marrow stromal cultures 
were established from aspirated marrow of hematologically healthy donors 
undergoing open-heart surgery. Briefly, marrow aspirates were diluted 3 -fold in 
Hank's Balanced Salts Solution (HBSS; GIBCO BRL) and were subject to Ficoll- 
Hypaque (Robbins Scientific Corp. Sunnyvale, CA) density gradient centrifugation. 
Marrow mononuclear cells (<1.077 gm/cm 3 ) were collected, washed 3 times in HBSS 
and re-suspended in long-term culture (LTC) medium, consisting of DMEM 
supplemented with 12.5% FCS, 12.5% horse serum (Beit Ha'Emek), 10" 4 M [5- 
mercaptoethanol (Merck) and 10" 6 mol/L hydrocortwasone sodium succinate (Sigma). 
Cells were incubated in 25 ml tissue culture flasks (Corning) for 3 days at 37 °C (5% 
C02) and then at 33 °C (idem) with weekly culture re-feeding. Stromal cells from 
individual donors were employed for each bioreactor. For 3-D and monolayer 
studies, primary stromal cell cultures were split by trypsinization (0.25% Trypsin and 
EDTA in Puck's Saline A; Beit Ha'Emek) every 10 days, to allow sufficient stromal 
cell expansion. 

Seeding of the stromal cells - Confluent cultures of 6-week primary marrow 
stromal cells were trypsinized and the cells washed 3 times in HBSS, re-suspended in 
LTC medium (see above), counted and seeded at 5*1 0 4 cells/ml in 10 ml volumes via 
an injection point ([4], Figure 1) onto 10 ml carriers in the glass column of the 
bioreactor. Immediately following seeding, circulation was stopped for 16 hours to 
allow the cells to settle on the carriers. Upon settlement of the stroma cells on the 
carriers in the bioreactor, medium flow was re-initiated at a rate of 0.1 - 1.0 ml per 
minute. Stromal cell growth in the bioreactor was monitored by removal of carriers 
and cell enumeration by the MTT method. The Primary human marrow stromal cells 
were grown in 3-D culture in a plug flow bioreactor for 40 days in LTC medium and 
reached density of 5*10 6 cells/ml. 

Stromal-stem cell cocultures - Isolated, pooled CB CD34+ cells were seeded 

at equivalent numbers (about 5 x 10^ CD34+ cells/sample) onto monolayers stromal 
cells cultures (2-D), onto 3-D stromal cells cultures that were sterilely taken from the 
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bioreactor (static 3-D) and into the bioreactor containing equivalent densities of 
confluent stromal cells. In each of the above-referenced groups, CD34+ cells were 
seeded in LTC media (1ml LTC media/1 carrier). Upon addition of the CD34+ cells 
to the bioreactor, medium flow was stopped for 16 hours to enable contact with 
stromal cells and was re-initiated at a rate of 0.1 - 1.0 ml per minute. 50 % of the 
media was replaced weekly. 

As a control CD34+ cell were seeded-at the same density on stroma cells 2-D 
and on stroma cells 3-D static cultures taken from the same bioreactor as described in 
the "static culturing" section above. The static cocultures were maintained in 1ml 
LTC medium/carrier without cytokines at 37 °C. 50 % of the medium was replaced 
weekly. 

At various times (up to 4 weeks), nonadherent cells were collected from the 
static cells cultures or from the circulating culture medium within the bioreactor via a 
container ([8], Figure 1). Adherent cells were collected via sequential trypsinization 
and exposure to EDTA-based dissociation buffer (GIBCO BRL), followed by gentle 
pipetting of the cells. To avoid the presence of stromal cells in the resulting 
suspension, the cells were re-suspended in HBSS + 10 % FCS and were subjected to a 
60 minutes adhesion procedure in plastic tissue culture dishes (Corning), at 37 °C. 
Circulating and carrier-isolated haemopoietic cells were washed, counted and assayed 
separately for CD34+/38-/CXCR4+ by flow cytometry. 

Flow Cytometry - Cells were incubated at 4 °C for 30 minutes with saturating 
concentrations of monoclonal anti-CD34+PerCP (Beckton-Dickinson), anti-CXCR4- 
fluorescein isothiocyanate (FITC, R&D systems) and - phycoerythrin (PE, Beckton- 
Dickinson) antibodies. The cells were washed twice in ice-cold PBS containing 5% 
heat-inactivated FCS and re-suspended for three-color flow cytometry on a FACSscan 
(Beckton-Dickinson). 

Hematopoietic cell-growth in the presence and absence of flow -CD34+ 
cells were seeded into the bioreactor described in the instant application, which 
contained a confluent 3-D culture of 40-day old primary human marrow stroma. As a 
control, CD34+ Cells were also seeded onto confluent static 3-D ("carrier + stroma" 
bar of Figures 2a-c) or 2-D cultures ("2D stroma" bar of Figures 2a-c) of primary . 
human stroma cells or on 3-D structures without stroma cells ("carrier" bar of Figures 
2a-c). The cells were seeded in LTC medium in the absence of cytokines [LTC 
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medium: DMEM (GIBCO BRL), 12.5% heat-inactivated FCS (Beit Ha'Emek, Israel), 
12.5% horse serum (HS ) (Beit Ha'Emek, Israel), Pen-Strep-Nystatin mixture (Beit 
Ha'Emek, Israel), 10" 4 M L-glutamine (Beit Ha'Emek, Israel), 10* 4 M mercaptoethanol 
(Merck), 10* 6 M hydrocortisone sodium succinate (Sigma)]. 

Seven days following seeding, the cultures were trypsinized and hematopoietic 
stem cells and progenitors were analyzed by FACS, using the surface markers CD34, 
CD38 and CXCR4 [Anti-CD34 - fluorescein isothiocyanate (FITC) B&D, NJ, USA, 
Anti-CD34 - B&D, NJ, USA , Anti-CD38 - phycoerythrin (PE), Coulter, Florida, 
USA, Anti-CD45 - fluorescein isothiocyanate (FITC)B&D, NJ, USA, Anti-CXCR4- 
fluorescein isothiocyanate (FITC) B&D, NJ, USA]. . 

Brief description of the figures 

FIG. 1 illustrates the three dimensional plug flow bioreactor system. 1- 
medium reservoir; 2 - gas mixture container; 3 - gas filters; 4 - injection points; 5 - 
plug or container of plug flow bioreactor ; 6 - flow monitors; 6a - flow valves; 7 - 
conditioned medium collecting/separating container; 8 - container for medium 
exchange; 9 - peristaltic pump; 10 - sampling point; 11- container for medium 
exchange; 12-02 monitor; 14 - steering device; PH - pH probe. 

FIGs. 2a-c are histograms showing the growth of CD34+ (Figure 2a), 
CD34+CD38- (Figure 2b) and CD34+CD38-CXCR4+ (Figure 2c) cells under the 
following test conditions: Bioreactor total - Hematopoietic cells growing in the 
bioreactor (3-D co-cultures + 3-D SCM); 3-D CM - non-adherent hematopoietic cells 
collected from the medium circulating in the bioreactor; Bioreactor carriers- 
hematopoietic cells collected from the carriers in the bioreactor; 2-D CM - non- 
adherent hematopoietic cells growing in 2-D static co-cultures; 2-D stroma — 
adherent hematopoietic stem cells growing in static 2-D co-cultures; Carrier - 
hematopoietic cells growing on carriers in static cultures (without stroma); and 
Carrier + stroma - hematopoietic cells growing on 3-D static co-cultures taken from 
the bioreactor (similar to the system described by Naughton and co-workers. 

CD34+38-CXCR4+/CD34+38-/CD34+ cells input were 115,500, 531,300, 
and 3,077,000 respectively. 

Results are presented as the number of CD34+38-CXCR4+/ CD34-K38-/ 
CD34+ cells taken from three independent samples in two separate experiments. 
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Results 

Six-week old primary human marrow stromal cells were grown within the 
bioreactor for 40 days. Prior to seeding hematopoietic stem cells onto the stromal 
cells cultures, the primary human stromal cells 3-D culture originating from bone 
marrow was validated not including hematopoietic cells, which might influence the 
results of the experiment. In order to verify it, 3-D cultures of stromal cells were 
sterilely removed from the bioreactor and examined for the presence of hematopoietic 
precursors, essentially, presence of the CD34 membrane marker (data not shown). 

In the next stage, confluent 3-D cultures of hematopoietic-free stroma cells 
were co-incubated with hematopoietic stem cells (HSCs) and the growth of HSCs 
under flow conditions was compared to the growth of HSCs under static cultures, by 
cell counting and FACS analysis of the membrane markers CD34, CD38 and CXCR4. 

Noteworthy is that, following 4-24 hours most of the HSCs which were seeded 
on the 3-D stroma cells cultures were found to be embedded within the stroma. 

As shown in Figures 2a-c, the 3-D structure could support the growth of CD34 
+ 38- and CD34 + 38- CXCR4+ cells better than the suspension cultures and the 
stroma cells 2-D cultures. Nevertheless, following 7 days of incubation only 30% of 
the initially seeded CD34+ cells remained (Figure 2a), and the number of CD34 + 38- 
(Figure 2b) and CD34 + 38- CXCR4+ (Figure 2c) decreased to less than 5% of the 
seeded cell number (i.e., input). 

The static 3-D primary human stroma cells cultures that were previously 
removed from the bioreactor and kept in petry dishes (carrier + stroma) supported the 
CD34+ better than the control groups containing 3-D structures (without stroma) or 
2-D stroma cultures. Noteworthy is that the static 3-D cultures (similar to the system 
described by Naughton and co-workers, see "carrier + stroma" bar) could not support 
the maintenance of hemoatopoietic stem cells and progenitor cells and the remaining 
CD34 + 38- and CD34 + 38- CXCR4+ cells in the static cultures were only 21% and 
10% (respectively) of the initial cell number, which indicates the inability of the static 
cultures to support HSCs. 

In sharp contrast, the plug flow bioreactor, which contained the 3-D primary 
human stroma cells cultures, supported the growth of CD34+ cells significantly better 
(i.e., 3 fold, see "bioreactor total" bar vs. "carrier + stroma" bar) than the static 3-D 
stroma cells cultures. The 3-D culture contained within the bioreactor supported the 
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different hematopoietic precursors more than 10 fold better than control groups 
containing the 2-D cultures or the 3-D carrier structure (without stroma cells). 
Unlike the static 3-D cultures ("carrier +stroma" bar), which did not support the 
CD34+ 38- cells, the bioreactor containing 3-D stroma cells cultures supported the 
expansion of these cells. The CD34+ 38- cells were found within the stroma cells 3- 
D cultures (45%) and within the growth media (55%). 

Similar results were found in connection with the ability of the bioreactor 
system to support CD34+ 38-CXCR4+ cells (Figure 2c). While 3-D stroma cells 
static cultures could hardly support the maintenance of less than 10% of the seeded 
CD34+ 38- CXCR4+ cells, the plug-flow bioreactor system was able to support 2-fold 
expansion of these cells. 60 % of these HSCs were found within the circulating 
growth media and 40% were found within the 3-D stroma cells cultures. 

Altogether, these results prove the need for a flow system bioreactor to 
support the 3-D stroma cells cultures to thereby allow HSCs expansion. 
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